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@ Acetyls allcyfic add thloesters, a process for thoir preparation and pharmaceutical compositions containing them. 

@ Acetylsalycilic acid thioesters having antipyretic activ- 
ity and useful lor the symptomatic treatment of influenza of 
formula: 



OCOCH3 

^j^Jss^^^ CO-S-C H-(C0NHCH2)„-C H-COOH 



< 

wherein n is zero or 1, is hydrogen, methyl or carboxy 
JjJ and Rj is hydrogen or an acetamido group; a process for 
01 their preparation by reacting a functional derivative of ace- 
C9 tylsalicylic acid with the suitable thiol; and pharmaceutical 
compositions containing them as active ingredient 
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Ace tylsalicy lie acid thioesters, a process for their prepa- 
ration and pharmaceutical composi t ioxxa containing them* 

» » » * 

The present invention relates to novel ace tylsalicy lie acid 
thioesters having antipyretic activity and useful in the 
symptomatic treatment of influenza* 

More particularly, the present invention provides novel 
acety Isalicy lie acid thioesters of formula: 
30CH 

CO-S-CH-(CGNHCH_) -CHr-COOH (I) 
I 2 n I 

^ ^2 




wherein n is zero or ' , is hydrogen, methyl or carbory 

and Ro is hydrogen or an acetamido group. 

Particularly preferred are the compounds of formula I above, 
wherein when n is 1,, R« is methyl aad Ro hydrogen and wha- 
r in when n is zero, R- is hydrogen and is acetamido or 
R^. is carboxy and R2 hydrogen. 

The present invention further provides a process for the 
preparation of the compounds of formula I above, which com- 
prises reacting a functional derivative of acety Isalicylic 
acid with a thiol of formula: 

HS-CH-(CONHCHo)n-CH-COOH 

wherein n, R^, et R2 are as defined above, in an organic sol- 
vent at a temperature of from -lO^C to +50^0. 

The anhydride, a mixed anhydride or an active ester can be 
advantageously employed as a suitable functional derivative 
of ace tylsalicy lie acid. 

Particularly preferred functional derivatives are the ace- 
tylsalicylic acid anhydride and the ace tylsalicy lie acid/mo- 
noethyl carbonate mixed anhydride. 

The functional derivatives of the a c e ty 1 s a 1 i cy 1 i c acid are 
known; according to a preferred embodiment, they are prepa- 
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red and reacted in situ with the compounds of formula II. 
As the organic solvent^ ethyl acetate is advantageously 
used, but other solvents, such as acetone, methylene chlo- 
ride or an hydrocarbon like hexane and toluene can be em- 
ployed* 

The reaction can be carried out in the presence of a tertia- 
ry organic base such as triethylamine • 

The final product is isolated according to the usual me- 
thods,, by eliminating the impurities, the unreacted starting 
materials inclusive, by evaporating the solvent and crystal- 
lizing • 

The product thus obtained can be transformed into one of its 
pharmaceutically acceptable salts by treatment with a sali- 
fying agent sueh as an alkaline or an alkaline-earth hydro- 
xide or with an organic, optionally amphotheric base. 
Exemplary bas-es which can salify the acids of formula I 
above are the sodium, calcium and ainc hydroxides among the 
inorganic bases, and lysine, arginine, ery thromycine , pro- 
pionylerythromycine, dimethylaminoe thanol and analogs among 
the organic bases or amphotheric compounds. 

The novel thioesters of the present invention possess par- 
ticularly interesting pharmacological properties. In part- 
icular the compounds of formula I and their salts have an 
antipyretic and mucolytic activity and are particularly 
useful as active ingredients in pharmaceutical compositions 
useful for the symptomatic treatment of influenza, in which 
the respiratory tract is involved.. 

Thus, the present invention provides pharmaceutical compo- 
sitions containing, as active ingredient, a compound of 
Tormula I above or a pharmaceutically acceptable salt ther- 
eof (as above defined). 

la the pharmaceutical compositions of the present invention 
Tor the oral, intramuscular or rectal administration, the 
compound of formula I can be administered in dosage unit 
form in admixture with the common pharmaceutical carriers 
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and vehicles, to animals and humans for the treatment of 
febrile states in which the upper respiratory tract is in- 
volved and in general for the symptomatic treatment of in- 
fluenza. 

Salts of the compounds of formula I with antibiotics, such 
as ery thromycine , erithromicinemono propionate , hereinafter 
designated "propiony lery thromicine" , or other macrolidee are 
particularly suitable for the treatment of febrile states 
due to bacterial infections of the upper respiratory tract. 
The pharmaceutical compositions in dosage unit form include 
the forms for oral administration such as tablets, capsules, 
sachets containing powders or granules, as well as oral 
solutions or suspensions, vials for parenteral administra- 
tion and suppositories for rectal adminiat ration • 
Each unit dose can comprise from %00 to 2000 mg of active 
ingredient in admixture with the pharmaceutical carrier. 
Such an unit dose can be administered once to four times 
daily. The following examples illustrate the invention wi- 
thout limiting it. 

EXAHPLB % 

To a mixture of 180 g of acetylsalicylic acid, 7O0 ml of 
ethyl acetate and tOS g of ethyl chlo rof orma te , cooled at O^ 
C under stirring, a mixture of \0\ g of trie thy lamine and 
300 ml of ethyl acetate, previously cooled at O^C , is slowly 
added, by maintaining the temperature ad 0-10^C, then the 
mixture is allowed to reach 20^C^ the precipitate is fil- 
tered off and washed with ethyl acetate. 

To the solution of the acetylsalicylic acid/monoethy 1 carbo- 
nate mixed anhydride thus obtained 163 g of alpha-mercap to- 
pro piony Igly cine are added, then the mixture is stirred 60 
minutes, cooled at 10^C and added with a solution of 101 g 
of triethy lamine in 300 ml of ethyl acetate without allowing 
th temperature to exceed 20^C . The mixture is washed with 
1-00 ml of hydrogen chloride at pH 3m then with 100 ml of 
water. The organic phase is separat d, dried over anhydrous 
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sodium sulfate and concentrated und r reduced pressure. An 
oil is obtained which crystallizes aft r two hours. 
The solid thus obtained is taken up with water, filtered and 
dried. Thus^ there are obtained 272 g of 2-( 2-ace toxyben- 
aoy Ithio) propionylglycine (formula I, n = t, R^i = CH3 , R2 = 
H) which is crystallized from ethyl acetate; m.p. 100-102^C. 
0,1. ml of 2* ( 2-ace toxy benzoylthio) propionylglycine and 0,1- 
ml of sodium bicarbonate are reacted in an equilibrium wa- 
ter/dioxane mixture at a temperature below TO^C. By lyophi- 
lization af the mixture the sodium salt of 2-(2-acetoxyben- 
zoylthio) propiony Iglycine is obtained* 

To a solution of 0,t mol of 2- ( 2-ace toxybenzoyl thio ) p r op i o - 
nylglycine and 0,t mol of erithromicine in ethyl acetate, 5 
ml of water are added., then the precipitate thus obtained is 
filtered off and dried. Thus, the eri thromy cine salt of 
2-( 2 -ace toxybenzoyl thio) propiony 1 glycine is obtained* 
To a solution of 0,li mol of 2-(2-acetoxybenxzoylthio)propio- 
nylglycine in isopropanol, 0,2 mol of DL-lysine then 5 ml of 
water are added. Thus there is obtained a homogeneous solu* 
tion from which the DL-lysine salt of 2- ( 2-ac e toxy benz oy 1- 
thio)propionylglycine which crystallizes spontaneously, is 
filtered and dried. 

BXAKPLE 2 

To a solution oT ace ty Isa licy 1 i c aci d/mono e thy 1 car bo na t e 
mixed anhydride, obtained from 30 g of ace ty Isalicylic acid 
and 18 g of ethyl chlororormate in 200 ml of ethyl acetate 
in the presence of 16,8 g of" triethy lamine in 50 ml of ethyl 
acetate, there are added 25 g of mercaptosuccinic acid, then 
the mixture is stirred for 60 minutes, and added with a 
solution or 16.8 g of triethylamine in 50 ml of ethyl ace- 
tate. The suspension is stirred and the temperature rises t^o 
30^C. After 30 minutes, 16.8 g of triethylamine are added 
and stirring is continued for 60 minutes. The mixture is 
washed with 100 ml of hydrogen chloride at pH 3 then with 
water. Th organic phase is dried over anhydrous sodium 
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sulfate and concentrated at reduced pressure to obtain 52 g 
of pale-yellow oil which crystallizes after 50 days. The 
crystalline product thus obtained is taken up with water, 
filtered off, dried and recrys tallized from chloroform. 
Thus, there is obtained the 2- ( 2-acet oxybenzoylthio ) succ ini c 
acid (formula I, n = 0, Rt - COOH, R2 = H) ; m.p- ^tO-^^5 C- 
By treating the product thus obtained with the stoichiome- 
trical amount of sodium hydrogen carbonate, ery throaycine 
and DL-lysine^ respectively, as described in example %^ the 
sodium, ery thromycine and DL-lysine salts of 2- ( 2-acetoxy- 
benzoylthio) succinic acid are obtained. 

EXAMPLE 5 

To a solution of a c e ty Isa 1 i cy 1 i c acid/monoethylcarbonat e 
mixed anhydride in ethyl acetate » prepared a« described in 
example 1, 163 g of ace tylcisteine are added and the mixture 
thus obtained is stirred 60 minutes at room temperatuj^e^ 
The mixture is cooled to tO**C and a solution of tOl g of 
trie thy lamine in 300 ml of ethylacetate is added thereto at 
a temperature not higher than 20^C» 

After a further 60 minutes stirring, the organic solution is 
washed with 100 ml of hydrogen chloride at pH 3, then with 
1000 ml of water. The organic phase is dried over anhydrous 
sodium sulfate and concentrated under reduced pressure to 
obtain a yellow oil which crystallizes after 2 hours. The 
crystalline product is taken up with water, filtered off and 
dried to yield 242 g of 2-ace tamido-3- ( 2-ace toxybenzoylthio) 
propionic acid (formula I, n 0» R| = H, R2 ' SHCOCH5) 
which is crystallized from ethyl acetate; m.p. 120-122^. 
By operating as described in Example 1,. the sodium, erythro- 
mycine and DL-lysine salts of 2-ac e t ami do-3- ( 2-ace t o xyben- 
zoylthio)propionic acid are prepared* 

EXAPLE 4 

To a solution of 0,1 mol of propionylery thromycine and 0,1. 
ml of 2-(2-acetoxyben2oylthio )propiony Iglycine in 50 ml of 
cyclohexane, 5 ml of methanol are added und r stirring. 
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After a 60 minutes stirring, the pr cipitate is filter d off 

and dried. Thus, there is obtained the propiony lery thromy- 

cine salt of 2-(2-acetoxybenzoylthio)propioaylglycine. 

In the same manner, the propionylery thromycine salt of 

2-acetamido-3-( 2 -ace to xy benzoyl thio )propionic acid is pre- 

pared« 

EXAHPLB 5 

Capsules are prepared having the following compositions 
2-( 2-ace to xy benzoyl thio ) propiony Igly cine 500 mg 

corn starch 400 mg 

In the same manner, capsules containing 300 mg of the pro- 
piony lery thromycine salt of 2-( 2 -ace toxy benzoyl thio )propio- 
nylglycine or 300 mg of the ery thromycine salt of 2-(2-ace- 
toxyhenzoylthio) propionyiglycine are prepared. 

EXAMPLE 6 

Granules for the recons titutrion into a liquid oral formula- 
tion having the composition set forth herein below are pre- 
pared* 

DL-lysine salt of 

2-( 2-ace to xy benzoyl thio ) propionyiglycine 400 mg 

saccharose 5000 mg 

citric acid 10 mg 

trisodium citrate 90 mg 

sodium 4-hydroxybenzoate 25 mg 

saccharin ^5 mg 

flavoring agent (orange) 50 mg 

The granulate, prepared according the conventional techni- 
ques, is introduced in sachets each containing 400 mg of 
active ingredient . 
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CO-S-CH-(CO-NH-CH^) -CH-COOH 
I 2 n t 

R R^ 
1 2 

wherein R^. is hydrogen, methyl or carboxy» Ro is hydrogen or 
acetamido and n is zero or t or a pharmaceutical ly accepta- 
ble salt thereof. 

2. A thioester of ace ty Isalicylic acid as claimed in claim t 
which is the 2-{ 2-acetoxybenzoy Ithio ) succinic acid. 

3. A thioester of ace ty Isalicylic acid as claimed in claim Is 
which is the 2-acetaraido-3-C2-aceto xy benzoyl thio ) propionic 
acid* 

4. The 2-( 2-ace toxybenzoylthio)propionylglyciiie or a phar- 
maceutically acceptable acid addition salt thereof. 

5. A process for the preparation of the thioester of ace- 
tylsalicylic acid claimed in claim 1 which comprises reac- 
ting a functional derivative of acety Isalicylic acid with a 
thiol of formula 

HS- CH- (NH-^CO-CHo ) n" CH-QOOH 
I 

wherein Rt, R2 ^ defined in claim 1- in an organic 

solvent at a temperature of from -tO*+50*C. 

6. A process as claimed in claim 5 in which the acetylsali- 
cylic acid/monoethy Icarbonate mixed anhydride is used as 
functional derivative of ace tylsalicy lie acid. 

7. A pharmaceutical composition having antipyretic and mu- 
colytic activity composing, as active ingredient a thioester 
of ace ty Isalicylic acid as claimed in claim 1 together with 
suitable carrier and/or excipient. 

8. A composition as claimed in claim 7 which is in dosage 
unit form. 

9. A composition as claimed in claim 8 comprising from 100 
to 2000 mg of activ ingredient per dosag unit in admixture 
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with a pharmaceutical carrier^ 
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